Mitotic recombination can lead to distal loss of heterozygosity and cells homozygous for a mutation initially present on one homologue. Mutants for the zebrafish pigment gene golden (gol) (LAMASON et al. 2005) have reduced melanin accumulation, apparent in the retinal pigment epithelium (RPE) at 3 dpf. The induction of gol -cells in gol +/-heterozygotes has been used to estimate the size of the RPE precursor pool and the timing of their commitment (STREISINGER et al. 1989) , and as the basis of a genetic screen for mutants with genomic instability (MOORE et al. 2004; MOORE et al. 2006) . We have used embryos heterozygous for gol b1 , a null allele maintained on the AB genetic background, in an assay for the suppression of Blm and Recql5 function through injection of putative dominant negative RNAs.
Several BLM mutations reportedly have dominant negative activity, based on their ability to cause mislocalization of wild-type (WT) BLM (WANG et al. 2001) or increase the rate of SCE in WT cells (NEFF et al. 1999) . However, one such mutation (BLM C1055S ) was first described as a homozygous mutation in a patient (ELLIS et al. 1995) , suggesting it does not act dominantly in dominant negatives, suppression of recql5 function through injection of an antisense morpholino also led to RPE mosaicism ( Fig. 2F ; Table 1 ). dissected RPE cells and the remainder of the embryo. In two independent cases, only AB specific alleles were detected from the RPE tissue for markers close to gol, while a proximal marker gave rise to AB and WIK bands; the remainder of the embryo was heterozygous for all three markers (Fig. 3) . These results are inconsistent with gene conversion, somatic mutation, or mitotic nondisjunction. They are consistent with mitotic recombination events proximal to gol, although we also cannot rule out small deletions encompassing gol.
Mitotic recombination proximal to gol, in any cell that eventually gives rise to RPE, could
give rise to a clone of gol -cells that would be scored in our assay. At 3 dpf, the RPE consists of a single layer of about 550 polygonal cells in each eye, which arise from approximately 40 specified precursors (STREISINGER et al. 1989) . Mitotic recombination in one precursor cell would generate a clone of ~14 gol -/-cells (1100/40 x 1/2), consistent with the clone size in many mosaic embryos. However, in cases where gol -/-cells comprised one fourth to one-half of total RPE cells (Fig. 2E) , recombination may have occurred as early as the 1-cell stage. In addition, the smallest clone in our assay contained only two cells (Fig. 2D ), suggesting that recombination events continue to occur for some time after the RPE precursors are specified. Thus, it seems likely that suppression of Blm and Recql5 activities can result in mitotic recombination during any of the early cell cycles.
Genetic mosaics allow study of pleiotropic gene function and analysis of cell lineage and cell autonomy. These are created in other experimental organisms through site-specific Flp recombinase (GOLIC and LINDQUIST 1989; XU and RUBIN 1993) or Cre-loxP mediated recombination (GU et al. 1994; ZONG et al. 2005) . We show here that suppression of RecQ helicases can also generate somatic clones of homozygous mutant cells. Through Blm and
Recql5 suppression in germ cells, a similar approach might also be used to generate zebrafish embryos entirely lacking a maternally required gene product from a heterozygous female, with a method less cumbersome than that currently employed (CIRUNA et al. 2002) . To this end, we fused mutant blm or recql5 coding sequences to the 3'UTR of nanos-1 (nos1) (KOPRUNNER et al. 2001 significantly from injection of WT RNAs (*P < 0.001). and recql5 by megaprimer PCR (KE and MADISON 1997) . RNAs were transcribed in vitro and injected as previously described (XIE and FISHER 2005) . 
